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PROBLEM TO BE SOLVED: To provide a method for 
manufacturing the recording head of an ink jet recorder 
realizing high density nozzle arrangement in which 
reliability can be enhanced in the connecting method of 
individual electrodes and a printed board while reducing 
the cost. 

SOLUTION: A wiring pattern on a printed board for 
connecting individual electrodes with a voltage applying 
means is connected electrically with the individual 
electrodes by means of a conductive material through an 
insulation interval with respect to the end part of a 
diaphragm substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] .. 
[Claim 1] A liquid room unit which carries out the regurgitation of the ink drop from a nozzle with a 
variation rate of a diaphragm An actuator unit to which voltage is impressed between an individual 
electrode and a common electrode, and the variation rate of the diaphragm is carried out with a voltage 
impression means It is the recording head manufacture method of an ink jet recording device equipped 
with the above, and a circuit pattern on a printer substrate for connecting a voltage impression means 
with an individual electrode is characterized by placing insulation distance between actuator units and 
connecting with an individual electrode electrically with a conductive material. 

[Claim 2] It is the recording head manufacture method of the ink-jet recording device which is equipped 
with the following and is characterized by for the circuit pattern on a printer substrate for connecting a 
voltage impression means with an individual electrode to place insulation distance between edges of a 
diaphragm substrate , and to be electrically connected it with an individual electrode with a conductive 
material by the voltage impression means in the recording head manufacture method of the ink-jet 
recording device which impresses voltage between an individual electrode and a diaphragm , is made to 
carry out the variation rate of the diaphragm , and carries out the regurgitation An electrode substrate 
with which two or more individual electrodes were formed A diaphragm substrate which functions as a 
common electrode while two or more diaphragms connected corresponding to an electrode according to 
each are formed A liquid room substrate which forms ink passage which is open for free passage for a 
nozzle while countering this diaphragm substrate and being prepared A voltage impression means to 
which voltage is impressed between an individual electrode and a diaphragm and the Variation rate of 
the diaphragm is carried out . 
[Claim 3] Said insulation distance is the recording head manufacture method of an ink jet recording 
device according to claim 1 or 2 which is more than the thickness of said conductive material. 
[Claim 4] A manufacture method of a recording head of an ink jet recording device according to claim 3 
that thickness of said conductive material is 1 00 micrometers or less. 

[Claim 5] A recording head manufacture method of an ink jet recording device according to claim 1 or 2 
which forms said insulation distance by insulating material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the manufacture 
method of the recording head of an electrostatic type ink jet recording device of making ink breathing 
out, by making the Wall of a liquid room transform according to electrostatic force about the recording 
head manufacture method of an ink jet recording device. 
[0002] 

[Description of the Prior Art] The non impact record method is a point small to the degree which can 
disregard noise generating at the time of record, and attracts attention as an object for office etc. High- 
speed record is possible among them, various methods are proposed from the former, or it is a very 
leading method and it is used [ the so-called ink jet record ftiethod which can be recorded without 
requiring fixation processing special to the so-called regular paper is already produced commercially, 
and ]. Such an ink jet record method records by making the globule of the record liquid called the so- 
called ink fly, and making it adhere to the recorded body, and is divided roughly into some following 
methods by the control method for controlling the evolution method of the globule of a record liquid, 
and the flight direction of a globule. 

[0003] The 1st method is indicated by for example, the U.S. Pat. No. 3060429 description. This is Tele. 
It is called a type method, the globule of a record liquid is generated in electrostatic attraction, and 
electric-field control of the generated globule is carried out according to a record signal, and on the 
recorded body, this globule is made to adhere selectively and it records. Apply electric field between a 
nozzle and an accelerating electrode, between xy deflecting electrodes constituted according to the 
record signal in the globule which was made to breathe out from a nozzle the globule of the record 
liquid charged uniformly, and breathed it out so that electric control might be possible is made to fly in 
details more, and a globule is made to adhere on the recorded body selectively by change of electric 
field on the strength. 

[0004] The 2nd method is indicated by for example, the U.S. Pat. No. 3596275 description, the U.S. Pat. 
No. 3298030 description, etc. This calls it an electrification control system, is called a Sweet method, 
generates the globule of the record liquid which the amount of electrifications made control by the 
continuation oscillating evolution method, makes between the deflecting electrodes with which the 
globule by which this amount of electrifications was controlled is applied to uniform electric field fly, 
and makes it record on the recorded body. Predetermined carries out distance alienation of the 
electrification electrode with which the record signal was made to be impressed before the orifice 
(delivery) of the nozzle which is the part which specifically constitutes the recording head to which the 
piezo oscillating element is attached, it arranges, a piezo oscillating element is mechanically vibrated by 
impressing the electrical signal of constant frequency to a piezo oscillating element, and the globule of a 
record liquid is made to breathe out from an orifice. At this time, electrostatic induction of the charge is 
carried out to the globule which carries out the regurgitation with an electrification electrode, and a 
globule is charged in the amount of charges according to a record signal. The globule by which the 
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amount of electrifications was controlled will receive a deflection according to the amount of 
electrifications added when fixed electric field flew between the deflecting electrodes covered 
uniformly, and only the globule which bears a record signal will adhere on the recorded body. 
[0005] The 3rd method is indicated by for example, the U.S. Pat. No. 3416153 description. This is a 
method which calls it a divergence control system, is called a Hertz method, applies electric field to the 
electrification inter-electrode of the shape of a nozzle and a ring, is made to carry out generating 
atomization of the globule of a record liquid with ^continuation oscillating evolution method, and is 
recorded. That is, the atomization condition of a globule is controlled and the gradation nature of a 
record image is made to take out and record by modulating the field strength applied to a nozzle and 
electrification inter-electrode according to a record signal. 

[0006] The 4th method is indicated by for example, the U.S. Pat. No. 3747120 description. This is the 
electrical and electric equipment and a machine conversion method, and is called a Stemme method, 
and, as for the l-3rd above-mentioned methods, principles differ fundamentally. That is, to controlling 
electrically the globule of the record liquid breathed but from the nozzle while flying, and making it 
record by making the globule which bore the record signal adhere on the recorded body selectively, 
according to a record signal, each of l-3rd methods carries out regurgitation flight, and records the 
globule of a record liquid from a delivery by this Stemme method. That is, a Stemme method impresses 
an electric record signal to the piezo oscillating element attached to the recording head which has the 
delivery which carries out the regurgitation of the record liquid, changes it into the mechanical 
oscillation of a piezo oscillating element, carries out regurgitation flight of the globule of a record liquid, 
and is made to adhere to the recorded body from a delivery according to this mechanical oscillation. 
[0007] Although these four methods have the feature to each, they also have simultaneously the 
technical-problem point which should be solved. First, the direct energy for generating the globule of a 
record liquid is electric energy, and the 1st - the 3rd method also depend deflection control of a globule 
on electric-field control. Therefore, although the 1st method is simple constitutionally, generating of a 
globule takes high tension, and the formation of a multi-nozzle of a recording head is difficult, and 
unsuitable for high-speed record. Although the formation of a multi-nozzle of a recording head is 
possible for the 2nd method and it is fit for high-speed record, it is complicated constitutionally, and 
electric control of the globule of a record liquid is difficult for it at altitude, and a satellite dot tends to 
produce it on the recorded body. Although the record which was excellent in gradation nature by 
atomizing the globule of a record liquid is possible for the 3rd method, control of an another side 
atomization condition is difficult. Moreover, fogging arises in a record image, or the formation of a 
multi-nozzle of a recording head is difficult, and high-speed record has the defect of being unsuitable. 
[0008] On the other hand, the 4th method has comparatively many advantages. First, a configuration is 
simple. Moreover, in order to record by making a record liquid breathe out from the delivery of a nozzle 
by on demand one, it is not necessary to collect the globules which image recording did not take among 
the globules which carry out regurgitation flight like the 1st - the 3rd method. Moreover, it is not 
necessary to use a conductive record liquid, and has the advantage that the flexibility on the matter of a 
record liquid is large, like the 1st and 2 method, however, the miniaturization of a piezo oscillating 
element which a problem is on processing of a recording head and has desired resonance frequency on 
the other hand is very difficult - etc. - the formation of a multi-nozzle of a reason to a recording head is 
difficult. Moreover, since mechanical energy called the mechanical oscillation of a piezo oscillating 
element is made to perform regurgitation flight of the globule of a record liquid, it is the difficulty of the 
above-mentioned formation of a multi-nozzle, and what is unsuitable for high-speed record conjointly. 
[0009] Then, according to the ink jet recording method of the disclosure to JP,56-9429,B proposed 
conventionally, such inconvenience can also be canceled mostly. This heats the ink of the liquid interior 
of a room, generates air bubbles, makes ink produce a pressure buildup, makes ink jump out of a 
detailed capillary tube nozzle, and is made to record. 

[0010] There are some which were indicated by JP,61-59914,B as same recording method. This forms 
the flight-drop of the liquid breathed out from a delivery, makes this drop adhere to the recorded body, 
and makes it record by heating some liquids in the liquid route which opens a liquid for free passage to 
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the delivery for making it breathe out in the predetermined direction, and making film boiling occur. 
[001 1] The more concrete manufacture method of the recording head of this method In ink as an energy 
source which gives the energy for drop generating to the predetermined location on a substrate as 
indicated by JP,62-59672,B A heater element, After installing two or more active elements, such as a 
piezoelectric device, fixed (an electrode is formed suitably), a photosensitive constituent layer is formed 
in a substrate front face by the applying method etc. by predetermined thickness. By the usual 
photolithography method The ink passage slot for forming ink passage, such as the orifice section, the 
operation section, ink supply ****, and the ink discharge passage section, is formed, and he joins a top 
cover after this, and is trying to manufacture a recording head. Thus, by using photolithography, 
densification becomes possible. However, by this record method, making a heating element generate 
heat to an elevated temperature in ink, and in order to expand and extinguish air bubbles momentarily 
further, that heat stress and the ink which a heating element tends to deteriorate and can be used with an 
impact'have the defect that there is little flexibility. 

[0012] This defect is solved and there is technology indicated by IP, 3 -293 141, A as a method which 
moreover realized densification by the activity of photolithography. This impresses voltage to electrode . 
Seki of a substrate and a diaphragm, is the record method of sagging a diaphragm and performing the 
ink regurgitation according to electrostatic force, and forms a liquid room and a diaphragm in a silicon 
substrate by etching as the head formation method. Moreover, the method of joining a head electrode 
which is indicated by JP,7-246706,A, and the printed circuit board by the different direction 
conductivity film as a mounting arrangement of this ink jet arm head and printed circuit board is 
indicated. Moreover, generally the method using a pewter as other connection methods is also learned. It 
is the method of connecting a different direction electric conduction film and a pewter through these 
between a printed circuit board and an electrode, and, generally, as for the processing method, 
thermocompression bonding is used. 

[Problem(s) to be Solved by the Invention] However, although the nonconformity that a different 
direction electric conduction film and a pewter contact a nozzle plate and a diaphragm after cementation, 
or the ink which turned from the nozzle side contacts a different direction conductivity film and a 
pewter, and a contiguity electrode leaks at the time of cleaning of a nozzle etc. may arise, about these, it 
is not indicated at all. i_-v 
[0014] This invention is made in view of these troubles, and while being able to improve the reliability 
of the connection method of an individual electrode and a printed circuit board with the ink jet recording 
device which realized the nozzle configuration of high density, it aims at offering the recording head 
manufacture method of an ink jet recording device that low cost-ization can be attained. 

[0015] . . 

[Means for Solving the Problem] A liquid room unit which carries out the regurgitation of the ink drop 
from a nozzle with a variation rate of a diaphragm in order to solve said trouble, According to a 
recording head manufacture method of a recording device of an ink jet recording device concerning this 
invention of having an actuator unit to which voltage is impressed between an individual electrode and a 
common electrode, and the variation rate of the diaphragm is carried out with a voltage impression 
means A circuit pattern on a printer substrate for connecting a voltage impression means with an 
individual electrode places insulation distance between actuator units, and is electrically connected with 
an individual electrode with a conductive material. Moreover, an electrode substrate with which two or 
more individual electrodes were formed and a diaphragm substrate which functions as a common 
electrode while two or more diaphragms connected corresponding to an electrode according to each are 
formed, A liquid room substrate which forms ink passage which is open for free passage for a nozzle 
while countering this diaphragm substrate and being prepared, It has a voltage impression means to 
which voltage is impressed between an individual electrode and a diaphragm and the variation rate of 
the diaphragm is carried out. According to a recording head manufacture method of an ink jet recording 
device concerning this invention which impresses voltage between an individual electrode and a 
diaphragm, is made to carry out the variation rate of the diaphragm, and carries out the regurgitation of 
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the ink drop from a nozzle with a voltage impression means A circuit pattern on a printer substrate for 
connecting a voltage impression means with an individual electrode places insulation distance between 
edges of a diaphragm substrate, and is electrically connected with an individual electrode with a 
conductive material. Furthermore, insulation distance is more than the thickness of a conductive 
material, and thickness of the conductive material is 100 micrometers or less. Moreover, insulation 
distance is formed by insulating material. Therefore, even if conductive materials, such as £ petoter and 
different **********, overflow a circuit pattern on a printed circuit board, a reliable electric power 
supply which did not contact an actuator unit, especially a diaphragm substrate and was stabilized is 
made. Moreover, it becomes possible as a liquid room substrate which constitutes an actuator unit to use 
comparatively cheap materials, such as SUS, and a price of the whole recording head can be lowered. 
[0016] 

[Embodiment of the Invention] The circuit pattern on the printed circuit board for connecting a voltage 
impression means with an individual electrode places insulation distance between the edges of a 
diaphragm substrate, and is electrically connected with an individual electrode with a conductive- 
material. 
[0017] 

[Example] Drawing 1 is drawing showing the configuration of the recording head of the ink jet 
recording device concerning the 1st example of this invention, (c) of the side elevation where (a) of this 
drawing saw (b) of a perspective diagram and this drawing from [ in (a) of this drawing ] arrow head A, 
and this drawing is a B-B 1 cross section in (a) of this drawing. In this drawing, the recording head 1 of 
the ink jet recording device in this example FPC (Flexible Printed Circuit: flexible print circuit) 14 which 
is the liquid room substrate 11, the diaphragm substrate 12, the electrode substrate 13, and a printed 
circuit board, a nozzle 15, the base 16 of FPC14, the electrode lead 17 of FPC14, the individual 
electrode 18, The individual electrode 18 of the electrode substrate 13 is electrically connected with a 
diaphragm 19, the liquid room 20, and the electrode lead 17 of FPC14, for example, it is constituted 
including the conductive materials 21, such as a pewter and a different direction conductivity film. 
Moreover, it is the liquid room which the common liquid room 22 is open for free passage in each liquid 
room, and supplies ink, and a gap 23 is a gap between the individual electrode 18 and a diaphragm 19. 
In addition, in order to carry out simple [ of the explanation ], the ink supply means to an ink liquid 
room etc. is omitted, and since it is easy, one (c) of drawing 1 is shown. 

[0018] Moreover, since the diaphragm substrate 12 is desired thickness, can form a detailed pattern with 
a sufficient precision and can use diaphragm substrate 12 itself also as a common electrode by etching 
metals and Si, such as SUS, it is desirable. Furthermore, when insulating materials, such as glass, are 
used, a common electrode can be formed in a front face by forming metals, such as aluminum, Cu, Cr, 
nickel, and Au, by methods, such as vacuum evaporationo and a spatter. 

[0019] And the electrode substrate 13 can form the individual electrode 18 only in a gap 23 by etching 
metals, such as SUS, glass, Si, etc. by forming the gap of desired height, forming membranes further in 
the thickness of a request [ about the gap ] of electrode materials, such as nickel, aluminum, Ti/Pt, and 
Cu, with membrane formation technology, such as a spatter, CVD, and vacuum evaporationo, and 
forming and etching a photoresist after that, the case where a metal is used as an electrode substrate 13 — 
a it top — resin and Si02 etc. - an insulating layer is formed with an insulating material and the 
individual electrode 18 is formed on it. the object which prevents that an electrode is further damaged by 
the short circuit and discharge on the individual electrode 18 — Si02 etc. — the insulating layer to 
depend may be formed. 

[0020] Moreover, a slot is formed in the liquid room substrate 1 1 by the method of common knowledge, 
such as machining of dicing etc., and electroforming, such as etching, passage is formed by joining the 
liquid room substrate 1 1 and the diaphragm substrate 12, and a nozzle 15 can form the end face as a 
nozzle. As a material of the liquid room substrate 11, insulating materials, such as semiconductors, such 
as metals, such as SUS, and Si, and glass, etc. are used. When a conductive material, for example, a 
metal, and Si are used, in order to drop internal ink to a grand level, it is desirable to connect the liquid 
room substrate 1 1 to a gland. In order to secure water repellence with ink, a water-repellent finish is 
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performed in the regurgitation front face of a nozzle side by the well-known method, for example, 
plating, or water repellent coating. In addition, the liquid room substrate 11, the diaphragm substrate 12, 
and the electrode substrate 13 are joined by the direct cementation methods, such as adhesives and 
anode plate cementation, etc. 

[0021] The printed circuit board of the shape of a film which consists of a tabular printed circuit board 
which consists of a glass epoxy resin, phenol resin, etc., polyimide resin, PET, etc. as FPC14 on the 
other hand is used. On the base 16 of FPC14, the electrode lead 17 for impressing voltage to the 
individual electrode 18 is formed. 

[0022] Furthermore, as a method of connecting the electrode pad of the individual electrode 18 with the 
electrode lead 17 on FPC14 electrically, there are the method of carrying out thermocompression 
bonding of the pewter, a method of carrying out thermocompression bonding with different direction 
electroconductive glue, and the method of carrying out the pressure welding of inter-electrode, for 
example. Since these can connect inter-electrode [ two or more ] at once, they are the methods excellent 
in the point that processing is easy and low cost. Furthermore, also in this, in order for substrates to 
paste up after sticking by pressure, the thermocompression bonding of a pewter or a different direction 
conductivity film has neither subsequent processing, an assembly nor a fear of the ability of inlet 
connection to take in printing actuation etc., and is the connection method which was excellent 
especially in respect of reliability, in connecting with FPC14, the electrode substrate 13 is attributed size 
from the diaphragm substrate 12 for electrode ejection, and it is necessary to consider as the 
configuration which took out the electrode pad section to the front face with the configuration which 
formed the diaphragm substrate 12 on the electrode substrate 13 In this condition, if FPC14 is connected 
by the pewter or the different direction conductivity film, as the reference mark C in drawing 2 shows, 
the pewter minded in between at the edge of FPC14 and a Afferent direction conductivity film will 
overflow with the pressure at the time of thermocompression bonding. In the recording head 1 of the ink 
jet equipment of this example, the diaphragm substrate 12 serves as a common electrode. When Si is 
used, diaphragm substrate 12 itself will become a common electrode, and the diaphragm substrate 12 
will expose the FPC14 side. Moreover, also when a common electrode is formed in front faces, such as 
glass, with a metallic material, it will be good to form a common electrode all over the diaphragm 
substrate 12, and a common electrode will be exposed from the ease of processing, in an edge even in 
such a case. Therefore, the nonconformity that a common electrode will connect with the electrode of 
FPC14 and the individual electrode 18 too hastily arises. 

[0023] So, in this example, the crevice for securing insulation distance shall be prepared between the 
edge of the electrode lead 17 of FPC14, and the diaphragm substrate 12, and the crevice shall be set as 
the clearance which does not contact the diaphragm substrate 12 even if a different direction 
conductivity film and a pewter overflow. Here, the example using a different direction conductivity film 
is shown. The conductive material 1 1 which is different ********** (or different direction electric 
conduction film) distributed the conductive particle called a filler into thermoplastic or thermosetting 
resin, and it is inserting between electrodes, and heating and pressurizing, and the conductive material 

1 1 which is different ********** is crushed, and a filler contacts two electrodes, and it can take an 
inter-electrode flow. Furthermore, the outcrop of the liquid room substrate 1 1 or the diaphragm substrate 

12 is covered with the insulating material. As this insulating material, it is the point which can be easily 
insulated in comparison, and liquefied resin is used preferably. In addition, it is Si02 by heating at an 
elevated temperature, when the liquid room substrate 1 1 and the diaphragm substrate 12 are created by 
Si. A layer may be formed in a front face. Thereby, even if the flash of solder or an anisotropy electric 
conduction film arises, an electrode pattern, and the liquid room substrate 1 1 or the diaphragm substrate 
1 2 of FPC 1 4 do not contact, and generating of leak does not arise. 

[0024] Moreover, after performing alignment to the polar zone of printed circuit boards, such as FPC 14, 
so that it may be located in the end face of FPC 14 as shown in (a) of drawing 3 , temporary sticking by 
pressure is carried out and the conductive material 1 1 which are FPC 14 and a different direction 
conductivity film is stuck. Therefore, since alignment is performed for the conductive material 1 1 which 
is a different direction conductivity film by the end face of FPC 14, without needing the special pattern 
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and special member for deciding the crimped position of the conductive material 1 1 which is a different 
direction conductivity film, and a configuration, it is hard to produce variation in the location of the 
conductive material 1 1 which is a different direction conductivity film, therefore there is no dispersion 
in the connection area of FPC14 and the individual electrode 18. Therefore, since the variation in contact 
resistance decreases, there is little variation in the voltage (driver voltage of a diaphragm) built between 
a diaphragm 19 and the individual electrode 18 between arm heads, and the discharging performance 
stabilized in every arm head is obtained. Moreover; since it is not bent and stuck in the electrode array 
direction of FPC14 by pressure, also within an arm head, almost equal driver voltage is built with* all 
nozzles, and the variation between nozzles also decreases. Then, as shown in (b) of drawing 3 , the 
protection film of the conductive material 1 1 which is a different direction conductivity film is removed, 
and alignment is performed for the electrode pad section of the electrode substrate 13, and the electrode . 
lead 17 of FPC14. Then, as shown in (c) of drawing 3 , the heated sticking-by-pressure arm head 24 is 
pressed against an electrode field, and carries out thermocompression bonding. Although 'the conductive 
material 1 1 which is a different direction conductivity film is crushed at this time and it spreads in the 
direction of an edge of FPC14, since the amount which spreads beforehand is foreseen, and the head of 
FPC14 is released with the diaphragm substrate 12 and is carrying out alignment, even if it overflows 
the edge of FPC14 after sticking by pressure, the diaphragm substrate 12 is not contacted. 
[0025] Furthermore, in a sticking-by-pressure experiment, although the gap of the crevice between the 
head of FPC14 and the head of the diaphragm substrate 12 was based also on the thickness of the 
conductive material 1 1 which is a different direction conductivity film, when it was more than thickness, 
even if it was preferably heated and stuck by pressure from the edge of FPC14, it did not contact the 
diaphragm substrate 12. Furthermore, if the thickness of the conductive material 1 1 which is a different 
direction conductivity film is too thick, the nonconformity that the gap of the head of FPC14 and the 
diaphragm substrate 12 becomes large too much, therefore the electrode substrate 13 becomes large, and 
the cost of the electrode substrate 1 3 becomes high will arise. However, it is not necessary to enlarge 
thickness of the electrode substrate 13 so much, and most rises of cost are lost by setting to 100 
micrometers or less thickness of the conductive material 1 1 which is a different direction conductivity 
film 

[0026] In addition,- this example has the same problem also with the arm head of a side shooter mold, 
although the injection direction of ink described the case where they were a diaphragm side and the so- 
called side shooter type of perpendicular ink jet, and this example is effective. 

[0027] Suppose that the example by this example is shown below. The recording head 1 was created 
with the configuration of drawing 1 . The width of face of the liquid room 20 of ink set 0. 1 3mm, the 
depth of 2.0mm, and a pitch to 0.169mm (300dpi). The diaphragm substrate 12 of 0.5mm of board 
thickness which formed the diaphragm 19 with a thickness of 5 micrometers by etching of Si, To the 
pars basilaris ossis occipitalis of a 0.5 -micrometer slot (it becomes a gap), it is the individual electrode 
(width of face of 0.14mm) of TiN. Pitch 0.169mm is formed and it is lOOnm Si02 on it further. The 
electrode substrate 13 in which the insulating layer was formed was joined with adhesives, further, on 
the diaphragm substrate 12, the liquid room substrate 1 1 of 0.5 micrometers of board thickness was 
connected, and the recording head 1 was formed. The height of a nozzle 15 was set to 20 micrometers at 
this time. The number of nozzles is 192 channels. As mentioned above, alignment is made an edge and 
temporary sticking by pressure of the different direction conductivity film (Three Bond 3370C, 35 
micrometers of thickness) is carried out at FPC14. Temporary sticking by pressure performed 150 
degrees C and a sticking-by-pressure pressure by 2.94x106 Pa, and performed sticking-by-pressure time 
amount for the temperature of the sticking-by-pressure arm head of a sticking-by-pressure machine in 1 
second. Furthermore, the electrode lead 17 of this FPC14 was opened in the electrode pad of an arm 
head the gap (0 or 10 micrometers, 20 micrometers, 35 micrometers, 50 micrometers, 100 micrometers), 
and where alignment is carried out, actual sticking by pressure was carried out. This sticking by pressure 
performed temperature of a sticking-by-pressure arm head at 150 degrees C, and performed 2.94x106 Pa 
and sticking-by-pressure time amount for welding pressure in 20 seconds. The individual electrode 18 
and the electrode of FPC 14 paste up, and it enabled it to supply driver voltage to the individual electrode 
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1 8 through FPC14 and a different direction conductivity film with a different direction conductivity film 
by this. Moreover, it lets the ink feed hopper which was open for free passage in the liquid room 20 of 
the ink of this recording head 1 pass, and enabled it to supply ink from an ink tank. 
[0028] The recording head unit of this ink flight is constituted considering the manifold formed by 
having the ink supply room of the hollow connected to the ink supply pipe (ink supply means) as base 
material. The ink which the recording head chip was fixed and was supplied from the ink supply pipe 
passes along an ink supply room, is led to the crowning of a manifold, is supplied to the common 
passage of a recording head chip from the ink feed hopper prepared in the edge of a recording head chip, 
and is carried to the crowning of a manifold by the capillarity of each ink supply channel to each energy 
operation section after that. Furthermore, presser-foot immobilization of the recording head chip is 
carried out by the attachment component of the shape of a bonnet and a frame in the perimeter. 
[0029] Next, actuation of the example by this example is explained, first, the ink supplied to the ink feed 
hopper from the ink supply pipe - common passage - ** - it is filled throughout the ink supply channel 
later on. If it energizes according to an individual to the electrode according to each according to image 
information, electrostatic force will occur between the individual electrode 18 and a diaphragm 19, and a 
diaphragm 19 will displace to the individual electrode 18 side. Next, if energization is turned off, a 
diaphragm 19 tends to return to the original condition. By rapid capacity change at this time, ink serves 
as a drop from a nozzle and flies. . • ' 

[0030] When the diaphragm substrate 12 of this ton head was made into the gland, the following pulse 
voltage was impressed to the individual electrode 18, that actuation wave was observed with the 
oscilloscope, and gaps were 0 or 10 micrometers and 20 micrometers, it became a gland and the leaked 
wave (wave of a grand level), but when film pressure was 35 micrometers or more, generating of leak 
with a gland and leak with a contiguity electrode was not s.een.. 

[0031] . ' . 

Driver voltage :40V pulse width : ISmicrosec continuation drive frequency : 10kHz [0032] Drawing 4 is 
drawing explaining the trouble in the 2nd example of this invention. In this drawing, the same reference 
mark as drawing 2 shows the same component. According to this example, if FPC14 is connected by the 
pewter or the different direction conductivity film, the pewter minded between the electrode leads 17 of 
FPC14 and a different direction conductivity film will overflow With the pressure at the time of 
thermocompression bonding. Since the liquid room substrate 1 1 is exposing and carrying out the FPC14 
side then, not only the diaphragm substrate 12 but the liquid room substrate 1 1 may be contacted. Since 
the liquid room substrate 1 1 is connected to a gland as mentioned above when the liquid room substrate 
1 1 is created with a conductive material, and also when a common electrode is formed in front faces, 
such as glass, with a metallic material, from the ease of processing, it will be good to form a common 
electrode all over the diaphragm substrate 12, and a common electrode will be exposed in an edge even 
in such a case. Therefore, the nonconformity that the liquid room substrate 1 1 of a grand level will 
connect with the electrode of FPC14 and the individual electrode 18 too hastily arises. 
[0033] In this example, the crevice for securing insulation distance shall be prepared between the liquid 
room substrate 1 1 and the edge of the electrode lead 17 of FPC14, and the crevice shall be set as the 
clearance which does not contact the liquid room substrate 1 1 even if a different direction conductivity 
film and a pewter overflow. The example using a different direction conductivity film is shown. The 
different direction conductivity film (or different direction electric conduction film) distributed the 
conductive particle called a filler into thermoplastic or thermosetting resin, and it is inserting between 
electrodes, and heating and pressurizing, and a different direction conductivity film is crushed, and a 
filler contacts two electrodes, and it can take an inter-electrode flow. As shown in (a) of drawing 3 , after 
performing alignment to the polar zone of printed circuit boards, such as FPC14, so that it may be 
located in the end face of FPC14, temporary sticking by pressure is carried out and FPC14 and a 
different direction conductivity film are stuck to it. Therefore, since alignment is performed for a 
different direction conductivity film by the end face of FPC14, without needing the special pattern and 
special member for deciding the crimped position of a different direction conductivity film, and a 
configuration, it is hard to produce variation in the location of a different direction conductivity film, 
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therefore there is no dispersion in the connection area of FPC 14 and the individual electrode 18. 
Therefore, since the variation in contact resistance decreases, there is little variation in the voltage 
(driver voltage of a diaphragm) built between a diaphragm 19 and the individual electrode 18 between 
arm heads, and the discharging performance stabilized in every arm head is obtained. Moreover, since it 
is not bent and stuck in the electrode array direction of FPC14 by pressure, also within an arm head, 
almost equal driver voltage is built with all nozzles, and the variation between nozzles also, decreases. 
Then, as shown in (b) of drawing 3 , the protection film of a different direction conductivity film is 
removed, and alignment is performed for the electrode pad section of the electrode substrate 13, and the 
electrode lead 17 of FPC14. Then, as shown in (c) of drawing 3 , the heated sticking-by-pressure arm 
head 24 is pressed against an electrode field, and carries out thermocompression bonding. Although a 
different direction conductivity film is crushed and it spreads in the direction of an edge of FPC14 at this 
time, since the amount which spreads beforehand is foreseen, and the head of FPC14 is released with the 
end face of the liquid room substrate 1 1 and is carrying out alignment, even if it overflows the edge of 
FPC14 after sticking by pressure, the liquid room substrate 1 1 is not contacted. Moreover, in a sticking- 
by-pressure experiment, although the gap of the crevice between the head of FPC14 and the head of the 
liquid room substrate 1 1 was based also on the thickness of a different direction conductivity film, when 
it was more than thickness, even if it was preferably heated and stuck by pressure from the edge of 
FPC14, it did not contact a diaphragm 19. If it has another way of speaking, since the thickness of a 
different direction conductivity film is about 25-50 micrometers, generally it is good to prepare [ 25 
micrometers or more ] 50 micrometers or more preferably. 

[0034] Drawing 5 is drawing showing an example of the pattern of the electrode lead on FPC in the ink 
jet recording device concerning this invention. Solder plating of the pattern side is carried out, as shown 
in this drawing, it is pressed with the sticking-by-pressure arm head heated where an individual 
electrode's is contacted, and solder fuses, it is removing a sticking-by-pressure arm head, the fused 
solder solidifies, and an individual electrode is connected with the pattern of the electrode lead on FPC. 
Since the pattern of the electrode lead on FPC was formed inside the base end face of FPC and has 
prepared insulation distance relatively at this time, even if solder is pressed and it overflows into the 
end- face side of FPC, the end face of a printed circuit board is not overflowed previously, and, therefore, 
neither a diaphragm substrate nor a liquid room substrate is contacted. 

[0035] In addition, this invention is not limited to the above-mentioned example, and if it is the 
publication in a patent claim, neither deformation of a variety nor a replaceable thing can be 
overemphasized. 
[0036] 

[Effect of the Invention] The liquid room unit which carries out the regurgitation of the ink drop from a 
nozzle with the variation rate of a diaphragm as explained above, According to the recording head 
manufacture method of the recording device of the ink jet recording device concerning this invention of 
having the actuator unit to which voltage is impressed between an individual electrode and a common 
electrode, and the variation rate of the diaphragm is carried out with a voltage impression means The 
circuit pattern on the printer substrate for connecting a voltage impression means with an individual 
electrode places insulation distance between actuator units, and is electrically connected with an 
individual electrode with a conductive material. Moreover, the electrode substrate with which two or 
more individual electrodes were formed and the diaphragm substrate which functions as a common 
electrode while two or more diaphragms connected corresponding to the electrode according to each are 
formed, The liquid room substrate which forms the ink passage which is open for free passage for a 
nozzle while countering this diaphragm substrate and being prepared, It has the voltage impression 
means to which voltage is impressed between an individual electrode and a diaphragm and the variation 
rate of the diaphragm is carried out. According to the recording head manufacture method of the ink jet 
recording device concerning this invention which impresses voltage between an individual electrode and 
a diaphragm, is made to carry out the variation rate of the diaphragm, and carries out the regurgitation of 
the ink drop from a nozzle with a voltage impression means The circuit pattern on the printer substrate 
for connecting a voltage impression means with an individual electrode places insulation distance 
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between the edges of a diaphragm substrate, and is electrically connected with an individual electrode 
with a conductive material. Furthermore, insulation distance is more than the thickness of a conductive 
material, and the thickness of the conductive material is 100 micrometers or less. Moreover, insulation 
distance is formed by the insulating material. Therefore, even if conductive materials, such as a pewter 
and different **********, overflow the circuit pattern on a printed circuit board, the reliable electric 
power supply which did not contact an actuator unit, especially a diaphragm substrate and was stabilized 
is made. Moreover, it becomes possible as a liquid room substrate which constitutes an actuator unit to 
use comparatively cheap materials, such as SUS, and the price of the whole recording head can be 
lowered. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 



I. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings* any words are not translated. 



DESCRIPTION OF DRAWINGS 



1st example, and a conductive material. 
[Drawing 41 It is drawing explaining the trouble in the 2nd example of this invention. 
[Drawing 51 It is drawing showing an example of the pattern of the contact section of the printed circuit 
board and individual electrode in the ink jet recording device concerning this invention. 
[Description of Notations] 

1 : A recording head, 1 1 : liquid room substrate, 12:diaphragm substrate, 13:electrode substrate, 14:pnnted 
circuit board, 15:nozzle, 16:base, 17:electrode lead, a 18:individual electrode, 19:diaphragm, 20:liquid 
room, 21:conductivity material, a 22:common liquid room, 23:gap, 24 : sticking-by-pressure arm head. 



[Translation done.] 
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©5fect©ra©Ktw©raPSf4, s^sffiK-cfcs^m 
i4fpc 1 4©«WB*>?>iiwa±-c*)^tf, mm. ff* 
t, A#Mttttvt>«itiitmi 1 ©KJP^jp-rr 

Si, FPC 1 4©5feSSiS«)«S«i 2 t©WS!^ 

<ft*)-T#\ ^©fc«>{-«ffiStgl 3*S>C#< ftoTb 
*v\ mffiS«l 3© = ^. bi>m< ft•5i:v^5 ;; P ; H^'a•* 5 

1 l©ff££l 0 O^mWTitSIt^ 1 
3©i?$Sr^(Si^:#<-rs^^/j:<, h©r 

3'7 ^ t^$t^4:*ft<fts. 

[00 26] ft*>, *HJS^J(4-< >?<Dm$iljfa*m® 

y vxhmm<z>fflffit> i h<>x*mnfflte%)M&)X'&5> a 

[0 0 2 7] «Ttc, *mMMlz£Z>M r ftm**irZ h 
ti-So il©i^ SEfiS^s^ KlSrffriSLfc. >T > 
^ ©M^ 2 0 ©4SW: 0 . 1 3mnu Hfr^ 2. 0mm, 
f^f SrO. 1 6 9 mm (3 00 dpi) t Lfc. S i 
OiyfV^TffJ 5 /t m©Mtb«l 9«r^L/c«Ji: 
0. 5mm©IM£Kl2^ 0. 5 » m<Dffi. (=¥-y 
5'7'tftS) ©JSSPJ-, T i N©fiSiJii (tI0. 14 
mm, fy^O. 16 9mm) SrJ^figL, £b\c*;<D± 
|C1100nm©SiO 2 ©iteig^ SrJ^fig Lfc®^S« 1 
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j?o. 5 u mcDwmwfc 1 1 ltis^ y k i & 

l?j£Lfc„ iOl^yX/H 5<DB$»2 0 Mmt Lfe„ 
/X/HStel 9 23-T>*/l>-eibZ> 0 FPC14tli, 

C*y-aJ?^K§83 3 7 OC, ^ff3 5 m m) 

5 0^, JE#ff^Sr 2. 94X1 O 6 Pa, ff#B#IW£r 
1#-Ctfofc 0 r <D F P C 1 4 ©ti y — K 1 

7£r, ^s> K©SW3gX5> KlcHSS (0, 10/jm, 2 0 10 
^m, 3 5fim, 5 0(im, lOOym) IHjttT, {£fl 
^•tirSr Lfc^-e, *BE«L7t„ *JE#l„t, JE*^s> 
K<£>ifi$?£rl 5 0<C, mB.*)$:2. 9 4 x 1 O 6 Pa, 

ii#i^w^2 0#-c=fTofc 0 -*uc<ti?, m2>mn&7 

-i/VM^X K> , <@SU«1 18tFPC14 <DnMfr&% 
£*U, FPC14, S^«tt7^/WASr^bT, fflg'J 
«^1 8(c|gtiiflffi^*&T?#-5J: 5Jibfc„ £fc, ^ 

9 (- bfCo 20 
[0 0 2 81 ^^^^^©12^?/ K^y H2, 

*/V=¥— ^fflg5*T?S«*v5. JEt-, BESTS' KfyT* 30 

[0 0 2 9] jfci;:. *?IIK0!K:j:SA{ro0RbfPfrR91 
3fei\ -f v 9 Wmm* *) -fy^MPlcM^n 

\cm vxmwzmm&ft o t , flBums isi i 

[0 0 3 0] Z.<D^ -y F(Dm8bi&&fc 1 2 £^7 ^ FIC 

MPS^O, 10 /im, 2 0 n m(D t ^ ?7l/Yb 
5 MmEi±©itlCI4, ^7 > K i <D y , 

[0 0 3 1] 

USS^AE :40V 

■■ 1 5 n s e c 5Q 
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/<? 

jifturabjmttft : 1 0 k h z 

[0 0 3 2] H 4 «2f=5g|qo^ 2 ©IBMflfcjStt -2. FSJH 

n-%-temcffli$.mm*^o ^mmm^atn-i. fpc 

1 4 Sv^^ft^mttM-CSSKi-a £ , F P c 1 4 

vmmv - k 1 7 ©Mfc^Lfc^v^n^wtt*?** 

PCI 4{l!|litK^StS 1 1 # S 8S/HLT LtV^fcfe, m 

Mfcmm. 1 2 artt-e* < , mm&m niffiBntu 
ffr% istcx 5 Ktt&afce 1 1 ^ Kic 

&£l 2(D^:®^#il«®^^-t-.5cD/5S^<, ^co® 
FPC14©lffi> «SUW118i, ^^KV 

[0 0 3 3] ^HJS^ll-ei*, WimMm 1 ltFPC14 

y^{*^-ttiLTi>^s«i 1 k&tev^mmmmiz. 

1^, lit, *^»*ffiK*oJSjh,r, 7^9 

So 03© (a) {C^-f-J;5<C, FPC 1 AtiUn^V 

is hmte^mmm^ fpch <DmrnK$m.irz> x 5 

(^fi^-arSr^Tofc^tc, EEftT, FPC14i 

m^mwtm^m^^o .tor, s^s^^f 

P C 1 4 »«ffi-C#»£-fcH*:£:fir$: 5 ©T\ 

C(^< <, ^oTFPC 1 4 ti@SiJ«fiil 8©^®a 

*<*Sfc«>, ^s' KM-eStb«i 9t«9Jlffii 8© 
5 0 FPC 1 4<D«®aE?iJ*(Rll-tt*SoTiI«^ 

^s. ^©m, m3» (b) ^7jk-t£?iz. rnxmnte 

SPt, FPC 1 4comffiy — Kl 7 i Srtiffi-g-to-grSrfT 
5c ^©^s HI3(D (c) (C*-fJ:5(£, AP^Ufc/I* 

K2 4 b^rr, f^ii^i-Sc :© 

^F, S^®1±K«o^$tt, F P C 1 4 OJMKfrffllc 
/2:^5-4 5 , T-fe/S^^^^^L-C, FPC14©5fe« 
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11 



12 



x, BE#*fcFPCi 4©«WB*»fe»*ttiL'r%. 
s«i i tmrn-tzz. ktttt^, *tc. fpch^ 

W&ttS&Kl l©5fe«i:©IB<OlSIB©IHIHM:» H;£3I 
PCI 4©«W5*»e>BW6Uit?*>*ttf, JPfRL E*Lt 

§-rn«. s^«a^©KJi:ii-^t-tts 25-5 

OjimSStfcSfc^ 25Mm£Lh, StL<li50 
Mm£Lh!S:{t5©;$s<fcV^ 

[0 0 3 4] H5tt*^^{Jl#6'l'^^i? ; c3' MSfi^ 
BJc*5(t5 F P C_h©«iy — K©'**— >©— ^JSriF 

KSrtt-fi-- tT? % ^j»Lfc^ffl^@ftU FPC 
rcot #F PC±©lSy- K©/ 1 ** — FPC© 

istt-cv^fc©, ^h^WEE^t, fpc©*bwi!: 

[0 0 3 5] ft*5, ;**m±IB*iMfSfcfR£**u* l t> 
©-?«&<, #?FK*©i6Hrt©SE*^fc*bfc*#«©£ 

flHlWfc *imxh 5 i t (*w 9 * t? ft v \ 

[0 0 3 6] 

©<@gij«ffi^^ ztitc mmm®. k . 4HHsuttsi£*fr& 



flBUtttt&&lb«©nicmE*3MiPU 

y ^^»«±©sa^^->-i*. sitt«&K©*iffl:©M 

t) > *fc-t©«mttWW©fflW«» 10 0m mSXTXlb 

t, ^>y^^its^©^«^«-^7 p y 

ct-^^s, MMj|j*-*-S*£*K£ LT, SUS&if 
©lt^6<3^fli^^Srfflv^SrtdSWIBi:^9, IBSg^ 

[HIB©f8S¥&fftgH] 

[0 1 J #3§!i§©S& 1 ©H3S#JK:#5f y MB 

sa^e©iB®^3' K©«^^*-t-in-efcs. 
[1212] mi<r>nnm\z.]svz>mm&*wiw-fz>mx3b 

So 

[m3] mi<ommmizm-fz>-7'v >h&mtmmm* 

[04] *%9l©jK2©%Kfy(c«stt-&NJH^SrR9l-^ 

[El 5] sWHHinflis-f ■y#*?=.y MESKgWcssitS 
T'y ^ h»R'i:ffl8U««4:©SHHaJ©^^— v©— «Sr 

1 : IBft^jx K, 11: WL-m.W&, 1 2 : Wm®MM. 
1 3 : IBS&iKx 14 :7"!)> h^E, 15:/ X/W, 
1 6 : 1 7 : Sfig y — K, 1 8 : <@SiJ®fii, 1 

9 : tmm. 2 0 : Wi^. 2 1 : ^t«tt^, 22 :* 



[02] 



[1214] 



19 2 0 2 2 
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